Sodium thiopental, used in a narcotic dose, makes it possible to identify the nervous processes that underlie consciousness and establish the causes of its disorder. When studying the cortical EEG activity, the impulses of individual nerve cells and the electromyographic activity of the muscles of the forelimb, it was found that thiopental blocks a number of neuronal reactions requiring energy support: tonic activating reactions to acetylcholine, applied to neurons, cease; the rate of spontaneous neuronal activity drops; the stage of non-specific activation in response to electrocutaneous stimulation disappears. So, thiopental blocks consciousness by significant limitation of the brain energy metabolism. This results in a loss of the adaptive function of the central nervous system. At the same time, glutamatergic excitation, the formation of which does not depend on energy support, is resistant to the action of thiopental. The blocking of the brain's energy supply caused by thiopental, in accordance with its depth, develops in two stages-hypoxic and narcotic. The hypoxic stage is accompanied by hyperactivity in the nervous system, which is manifested by epileptiform discharges on the EEG and powerful unmotivated movement; the narcotic stage is associated with blockade of motor activity and flattening of EEG oscillations. The post-narcotic state associated with the consequence of the hypoxic effect of thiopental leads to the loss of ionic homeostasis and is accompanied by a steady drop in the amplitude of cortical neuron spikes.
Introduction
The study of the narcosis mechanisms on the central nervous system has a long history of development. Based on the analysis of various functional changes accompanying the emergence of a narcotic state, the researchers formulated various hypotheses weakly related to each other, in order to substantiate the main effect of the general anesthetics-a cessation of the adaptive function of the brain. The discovery of the central non-specific activating system gave reason to believe that blocking of adaptive behavior, typical for anesthesia, is a consequence of the impairment of this system influence on different regions of the brain, including cortical structures [1] . Later the effect of general anesthetics was linked with their influence on the GABA A receptor sites, which prolongs the release of Cl − ions and enhances GABA-ergic inhibition [2] . In addition to ideas about the receptor effect of narcotic drugs, there is also a hypothesis about their hydrophobic effect directly on the bilayer lipid membrane of neurons (specially on zone of ion channel), which leads to the rise in the permeability of neuronal membranes to K + ions [3] . Consequently, the development of the narcotic effect is associated either with the cessation of generalized arousal influence [1] , or with an increase in chloride hyperpolarization [2] , or with a shunting effect on the exciting currents [3] . But none of these ideas can explain the facts of the activating effect of narcotics of different classes on both activity of individual neurons [4] and behavior [5] . The stimulating effects of anesthesia indicate its indirect effect on the processes that support consciousness, in particular due to the inhibition of energy metabolism. Indeed, it has been found that barbiturates lower glucose energy metabolism by about twofold [6] . Impaired production of macro-energy molecules under the influence of anesthesia can not only affect the functional state of the nervous system, but also cause hypoxic pathology, because the brain is lacking in any reserves of energy resources [7] . The presence of a pathological component in the action of anesthesia suggests that functional changes in the nervous system caused by narcotic drugs may be due to their pathological disorder.
Methods

Experimental Subjects and Operating Procedures
Animals were treated with observance of recommendation on ethics of work with animals offered by European Communities Council Direction (86/609 EEC) and experimental protocols approved by ethics committees of Institute of Higher Nervous Activity Russian Academy of Sciences. The experiments were carried out on awake rabbits (males aged 1 -1.5 years, weighing 2 -2.5 kg). Two days before the experiment, under the local anesthesia, an operation was performed to remove the soft tissues of the head in order to expose the bones of the skull. Then, bipolar electrodes were installed over the cortical area of the motor representation of the forelimb (AP0; L2) to record a total electroencephalographic activity, or on the day of the experiment, a hole in the skull was drilled with a 2.5 mm in diameter according to the same coordinates. After removal of the dura mater the immobile part of the micromanipulator was fixed over the
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aperture for subsequent recording of the spike activity of the neurons. Then the animals were placed on a special platform with a soft fabric cover and gently fixed by the paws. Head movements were limited by specially designed bridle having no traumatic effect on the animal.
In accordance with the recorded parameters, the animals were divided into two groups. In one group (4 rabbits), the total bioelectric activity (EEG) was recorded. In the second group of animals (8 rabbits), impulse activity of nerve cells was investigated.
The Introduction of Sodium Thiopental
Sodium thiopental was administered to animals in the marginal ear vein in a narcotic dose of 30 mg/kg dissolved in 5 ml of physiological saline. Preliminary experiments have shown that the effects of thiopental last longer than the duration of the narcotic state, and can be recorded several days after the injection.
Therefore, the reintroduction of thiopental in experiments with EEG recording was done not earlier than one week after the first injection with the reinstallation of electrodes on the opposite side of the skull. In experiments where the spike activity of neurons was used as a registered parameter, a single neuron was recorded during whole experimental day. Therefore, thiopental was administered two days in a row on the one side and a week later on the other side, in order to be able to register nerve cells twice in the open part of the brain.
Recorded Parameters, Equipments, Types of Stimulation
Total EEG activity, impulse activity of neurons, and electromyogram (EMG) of the extensor muscles of the forelimb were recorded using amplifiers of a universal electrophysiological installation (UEFI-2, Russia). The same device was used for threshold electrocutaneous stimulation of the forelimb (ECS) and for micro-iontophoretic application of mediators to the region of recorded neurons.
The spike activity of neurons was recorded by one of the channels of 3-channel glass microelectrodes (total tip diameter 7.6 -8 µm) filled with 3 M NaCl solution (resistance 2 -4 MΩ). Two other channels were used for micro-iontophoretic injection of the excitatory mediator-glutamate (from 1 M sodium glutamate solution) and the membrane regulator-acetylcholine (from 2 M solution of acetylcholine chloride) to the neurons. The intensity of iontophoretic current for glutamate injection was 25 -30 nA (negative pole inside the electrode). Acetylcholine was applied with a current of 60 -70 nA (positive pole inside the electrode).
A series of 5 rectangular current pulses with a threshold power (1.5 -1.8 mA)
and frequency rate of 10/s was used as the ECS. Electrocutaneous stimulation of the forelimb and the registration of EMG activity were carried out by subcutaneous piercing electrodes.
All electrophysiological indicators: EEG, EMG, impulse activity of neurons after amplification were digitized and entered into the Intel (R) Core (TM) Journal of Behavioral and Brain Science 2DuoCPU computer for further processing using the PowerGraph program (version 3.3; Russia).
Protocol of Experiments
All electrophysiological parameters were studied before, during and after the administration of sodium thiopental. When recording the spike activity of neurons on each experimental day, activity of a single neuron was observed for 5
hours after the introduction of thiopental and its responses to one of the stimulus: electrocutaneous stimulation of the anterior contralateral limb, microiontophoretic administration of acetylcholine or microiontophoretic administration of glutamate were studied. The next day, thiopental was re-injected while recording the activity of another neuron also throughout the whole experimental day. A week later, the same procedure was repeated when registering impulse activity from the other side.
Registration of EEG activity at a constant position of the recording electrodes made it possible to observe the recorded parameter for several days after the 1st injection of thiopental and the same after the 2nd thiopental, which was administered a week after the first. In narcotic and post-narcotic periods, electrocutaneous stimulation of the forelimb was presented to the animals. A week before the first injection of thiopental, EEG activity was recorded after a control injection of saline for several days in a row.
Material Processing and Data Analysis
EEG was analyzed visually or by calculating Fourier spectra in the form of amplitude spectra on EEG recording segments at different periods before and after injection of sodium thiopental. In the analysis of neuronal spike activity, the frequency of spontaneous spikes, as well as the amount of spike responses caused by exogenously used mediators and sensory stimulation, was determined.
At different stages of the thiopental action, the amplitude of the spikes of the recorded neurons was determined. Additional parameter was the spontaneous and induced EMG activity. The reliability of changes in parameters was evaluated by non-parametric statistics [8] .
Results
Development of Thiopental Action
Despite the equal doses of sodium thiopental and the same conditions for administering the drug, electroencephalographic, motor and neuronal parameters The narcotic condition occurred on average within 1 -2 minutes. Figure 1 shows the stages of development of the thiopental effect during the registration of the EEG in the field of motor representation of a forelimb (A) and the concomitant motor response to ECS (B). Starting from the 10th second from the beginning of the introduction of thiopental, changes in the EEG activity are already At about the same time the frequency of respiratory movements slows down significantly. Similar changes in EEG and EMG activity were observed in 7 cases out of 8 during the administration of thiopental (four rabbits were used). Only in the absence of narcotic state after thiopental injection the EEG activity did not change the stationary oscillatory form, and evoked EMG reaction did not disappear. In cases where the action of thiopental led to the emergence of early generalized motor activity, simultaneous recording of EEG showed that a powerful EMG activation coincides with the onset of EEG transformation into a high amplitude oscillatory process ( Figure 2 ). Consequently, the development of anesthesia realizes through a stage of hyperactivation in the nervous system, which indicator is a regular epileptiform activity on the EEG, and the result is a powerful motor accompaniment. The activation stage, characteristic for the first tens of seconds after the start of thiopental injection, can also be detected by short-term increase in the frequency of spike activity of the nerve cells registered in the zone of the motor representation of a forelimb.
In Figure 3 , using the example of three neurons, with an individual for each injection of thiopental and recorded on three different experimental days, the stage of a short-term increase in the firing frequency can be seen for 20 -30 s for the N1 neuron, for the 10th s for the N2 neuron and for 10 -20 s for neuron N3. An increase in the spike frequency in all three neurons led to a drop in the spikes amplitude: a very significant for the neurons N1 and N2 and moderate for the neuron N3. At this stage, the activation period stops and the narcotic effect of thiopental comes. The reason for the substitute in the stages of anesthesia development will be considered further, but in Figure 3 , a transition in activity of each neuron is clearly seen: narcosis significantly reduces the frequency of neuronal spike activity and restores (even exceeding) the amplitude of the spikes compared to the original values. For neurons N1 and N3, this happens at the 40th second, and for neuron N2-at the 60th second ( Figure 3 ).
Of the 10 sensorimotor cortex neurons, which activity were registered in the course of the introduction of sodium thiopental to animals, 3 nerve cells were tested by periodic glutamate application, 4-by iontophoretic injection of acetylcholine, spontaneous activity only was recorded in one neuron and the responses to ECS of the contralateral forelimb was recorded in two nerve cells. Figure 4 demonstrates that when a narcotic condition occurs, simultaneously with the disappearance of the EMG reaction to electrocutaneous stimulation ( Figure 4 , B, 2 and A, 2), the neuronal activation response to the stimulus disappears, which is accompanied by the already mentioned decrease in the level of spontaneous activity ( Figure 4 The spike activity of neurons during the introduction of sodium thiopental. N1, N2, N3-the activity of three different neurons registered in the field of motor representation of the forelimb on different experimental days, during the development of the narcotic effect of thiopental, is presented. The initial activity of the neurons is shown on the upper records (before thiopental). In subsequent recordings, the dynamics of spike activity changes in successive periods during the introduction of sodium thiopental (10s -70s after) is unfolded on 2-second fragments. Judging by the time of onset of changes in different electrographic indicators during a 1 -2 minute injection of sodium thiopental, the entire period of development of the narcotic state can be divided into two stages (Figure 7 ).
At the first stage (during the first 30 s), there is an increase in spontaneous motor activity, followed by the occurrence of a prolonged high amplitude rhythm Journal of Behavioral and Brain Science on the EEG (Figure 7, 1 and 2 ). This stage is characterized by an increase in spontaneous activity and a decrease in the spikes amplitude in registered neurons, which indicates the development of a pathological process (Table 1) . At the second stage of anesthesia (30 -120 s), the adaptive activity of the nervous system is blocked: the neuronal and electromyographic evoked responses disappear (Figure 7, 3) , the spontaneous activity of neurons decreases ( Figure 7, 4 , Table 1 ), the tonic spike responses of neurons to iontophoretic application of acetylcholine do not reproduce (Figure 7, 5) . The onset of these changes under the narcosis action indicates their direct participation in maintaining the function of consciousness. Table 1 shows the average data obtained on ten neurons. The initial (up to thiopental) levels of the frequency of spontaneous activity and amplitude of the spikes are taken as 100%. Indicators of each neuron at different stages after the action of thiopental were compared with their values prior to drug administration. The statistics were relative changes in the values of the indicators (frequency of spontaneous activityimp/s or amplitude of spike -µV) before and at different stages after the action of thiopental. The significance of differences is determined by the Wilcoxon test for pairs of differences (*α ≤ 5%; **α ≤ 1%). Journal of Behavioral and Brain Science But the effect of thiopental does not end with the restoration of consciousness.
The Post-Narcotic Effect of Thiopental
Thus, Table 1 summarizes the data for all registered neurons, from which it follows that a sharp drop in spike frequency during the narcotic period quickly develops in the opposite direction, and by the 30-minute post-narcotic stage the firing rate significantly exceeds the initial level, and the spike amplitude decreases significantly. The second evidence of the altered state of the nervous system in the post-narcotic period is the shift of amplitude spectra on the EEG records to the higher frequency region both immediately after the termination of the thiopental ( Figure   9 , 2), and after 1 h. 45 minutes (Figure 9, 3) . It also should be pay attention to the considerable inconstancy of the structure of the spectrum of EEG amplitudes, built on different fragments during registration in the same period after the action of anesthesia ( Thus, by analyzing the spike activity of neurons and EEG spectra it should be concluded that the post-narcotic state for a long time changes the initial parameters of the activity of the nervous system. We believe that the reason for these changes is related to the period of the first 30 seconds of the thiopental action.
The high-amplitude activity on the EEG arising in this period is associated with a decrease in the amplitude of the spikes of nerve cells (Figure 3 ), which is a sign of the development of pathology. In the post-narcotic period, 30 -60 minutes after the end of the thiopental injection, it can be also observed a massive appearance of bursts of high-amplitude rhythmic oscillations on the EEG ( Figure   10 , B, 5 -8), and in the activity of neurons-a decrease in the spikes amplitude with increasing their frequency (Figure 8, B ; Table 1 ). 
Discussion
Energy Aspect of Consciousness
For many decades, the mechanism of action of central anesthetics is interpreted both from the standpoint of non-specific (non-receptor) [1] [3] and specific (receptor) [2] [9] concepts. At the same time, the blocking of consciousness, the main effect of narcotic drugs, requires consideration of once more aspect, the energetic aspect, since maintaining consciousness is an active process. Performing any adaptive function is accompanied by energy consumption, increased energy metabolism and local cerebral blood flow [10] [11] . Despite the stable opinion that the basic energy needs of the brain are associated with the restoration of ionic imbalance disturbed as a result of an increase in spike activity during Figure 10 . Post-narcotic development of high-amplitude rhythmic oscillations in the EEG. A-the total duration of periods of high-amplitude rhythmic activity, determined on a 40-second interval every 15 minutes of EEG recording and averaged over all four animals: after intravenous saline, the 1st thiopental injection, and the 2nd thiopental injection (a week after the first). The abscissa is the time after the injection of thiopental (or NaCl solution); the ordinate is the average duration of periods of high-amplitude activity (in the 40-second interval). The arrows indicate the duration of each injection. B-examples of recording EEG activity at different stages after the 2nd injection of sodium thiopental: 1) before the action of thiopental; 2, 3, 4) respectively, 5, 15, 30 minutes after the end of the thiopental injection: stationary EEG activity; 5, 6) 1 and 1.5 hours after the end of the thiopental, respectively: the beginning of the formation of high-amplitude flashes of activity on the EEG; 7, 8) 2.5 and 3.5 hours after the end of the action of thiopental, respectively: areas of constant repetition of high-amplitude rhythmic potentials on the EEG.
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excitation [12] [13], there are absolutely no ideas about the energetics of the own adaptive increasing impulsation. In other words, the high adaptive abilities of warm-blooded animals may be related primarily to the ability of their neurons to Journal of Behavioral and Brain Science form very high-frequency spike sequences per stimulus, which cannot be generated by cold-blooded neurons. These evolutionary advantages, apparently, require significant energy costs, five times exceeding the energy budget of a cold-blooded brain [7] . But at the same time with the opening advantages, we inevitably acquire serious problems-a high dependence of the brain on energy supply and sensitivity to anesthesia.
Adaptive growth of spike activity is not related to enhance of the specific neuronal response to the stimulus, which is a signal-determined, energy-independent process, but it related to increase the frequency of spontaneous activity associated with the action of the stimulus. The growth of spontaneous activity is regulated by the release of acetylcholine from the cholinergic nuclei of the brain [14] . This reaction forms the non-specific component of the response to the stimulus, and it is just the component that determines whether the behavior reaction to the stimulus will occur [14] . Therefore, the role of acetylcholine in the formation of the adaptive function of the brain is so great-from maintaining the level of consciousness to memory formation [15] [16]. The ionic mechanism of acetylcholine action, realized through the M-cholinergic receptors consists in a global blockade of the K + channels of the neuronal membrane [17] [18]. This effect leads to an increase in membrane resistance by no more than 10% [19] , but this is sufficient for a multiple increase in the efficiency of the conductive function of dendrites [20] -a high-frequency growth of spontaneous neuronal activity occurs, an adaptive response to the stimulus is formed , and after it-comes the consciousness.
The M-cholinergic response of the brain, responsible for the global change in the membrane properties of neurons, is a very energy-dependent process [21] .
Therefore, when considering the mechanism of action of central anesthetics, their influence on the energy metabolism of the brain comes to the fore.
Hypoxic and Harcotic Effects of Thiopental
According to positron emission tomography (PET), barbiturates reduce cerebral glucose metabolism by about 2 times [6] . Similar data on the fall in energy metabolism of the brain were obtained when assessing oxygen consumption under the influence of thiopental anesthesia: thiopental at a narcotic dose reduced brain consumption of oxygen by 1/3 compared with the control level [22] . Based on the data obtained, the researchers concluded that the decrease in energy metabolism during anesthesia is due to inhibition of the mitochondrial respiratory chain, which was confirmed at the biochemical level [23] [24].
For comparison, it can be pointed out that in the nuclear zone of a stroke the speed of cerebral blood flow decreases by 5 times, and in the zone of ischemic penumbra, by about 2 times [25] . Therefore, the effect of anesthesia should have much in common with the hypoxic state of the brain.
When analyzing the energy needs of the nervous system, it should be kept in mind that different metabolic reactions due to their different rate will depend
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differently on the energy supply. In the case of partial blocking of energy metabolism (for whatever reason it may occur), the highest-speed reaction will have an advantage for access to macro-energy adenosine triphosphate (ATP) compounds. In thermobiological experiments conducted on the slices of the sensorimotor cortex of guinea pigs, it was found that at temperatures above 36˚C
there is sharply increase of the rate of cholinergic reaction [26] , that is why conditions arise for the competitive interaction between energy-dependent brain processes [26] . The reason for the development of these competition relations is the inadequate supply of brain tissue with energy substrate under conditions of artificial incubation. There is a hypoxic state in which the M-cholinergic reaction will have an advantage due to its high speed at 36˚C, and other metabolic reactions, including Na + , K + -ATPase, will suffer from energy hunger, which will immediately affect the amplitude of the spikes of nerve cells-it will begin to decline progressively [27] . Something like this should happen under the action of sodium thiopental, which blocks the energy metabolism of neurons, at a temperature of 39˚C, which is typical for the brain of alive rabbits. At the first seconds of thiopental injection, a hypoxic state occurs in the nervous tissue. The M-cholinergic reaction of the brain, due to its speed advantage, satisfies its energy needs by inhibiting the activity of transmembrane ion transporters. This leads to a rapid drop in the spikes amplitude of nerve cells (Figure 3 ; 20 -30 s) and a massive leakage of K + ions from neurons [3] . An increase in the extracellular content of K + ions slightly shifts the membrane potential (MP) towards depolarization, which can be seen from the flattening of the EEG oscillations in the late stages of the thiopental (Figure 1, A, 6 ). The gradual flattening of EEG activity is also observed when registering from the zone of ischemic penumbra during the period of cerebral stroke formation [25] [28] . This analogy demonstrates the pathological basis of the anesthesia action. A respite occurs when, under the influence of thiopental, energy metabolism decreases so much that the M-cholinergic process becomes impossible ( Figure  5 ). Huge energy resources serving this reaction can now be used to maintain the viability of the nervous tissue. Even in conditions of a lack of energy, the amplitude of neuronal spikes is restored (Figure 3, 60 -70 s) , but at the same time, nerve cells lose ability to perform their specific function-to provide the adaptive activity of the organism. A narcotic condition occurs, in which, simultaneously with the blockade of the activation reaction to acetylcholine, a non-specific neuronal reaction to the ECS disappears ( Figure 4 ) and electromyographic responses abolish; the level of spontaneous neuronal activity falls (Figure 3 and Figure 4 , Figure 5 , Figure 7 ). These data confirm that the adaptive function of the brain is an active process and requires for its implementation in warm-blooded large energy support, far exceeding the energy needs of ion carriers.
At the same time, the responses of neurons to micro-iontophoretic glutamate delivery did not change under the influence of thiopental (Figure 6 ), which in-Journal of Behavioral and Brain Science dicates the energy independence of glutamatergic depolarization.
Post-Narcotic Pathology
Vigorous events occurring in the nervous system with the introduction of thiopental end rather quickly after its cancellation: within 30 minutes, as a rule, the responses to acetylcholine (Figure 8, B) and motor reactions to electrocutaneous stimulation ( Figure 1, II, B, 4) recover; EEG acquires a characteristic form of a stationary oscillatory process (Figure 1, II, A, 4 -6 ). At the same time, 30 -60 minutes after the cessation of the thiopental injection, the amplitude of the spikes of nerve cells begins to fall again, as happened at the first stage of thiopental introduction, but in the absence of a hypoxic state. This is due, apparently, to the fact that K + ions, in large numbers leaving nerve cells due to the restriction of Na + , K + -ATPase activity at the initial stage of thiopental action, decrease the ratio of ion concentrations on both sides of the membrane, which leads to a small shift of the MP towards the depolarization. And since K + channels are potential-dependent, the constant depolarization, little affected by rapid elimination, leads to an additional opening of K + channels, an even greater yield of K + from the cells and an even greater shift of the MP towards the depolarization. So, a self-sustaining process of accumulation of the external concentration of K + ions occurs with a gradual decrease in the spikes amplitude-the greater the deeper was the initial ionic imbalance and the longer was the period for the unfolding of the pathological state ( Figure 8 , B, C). There are two ways out of this situation: either the restored Na + , K + -ATPase activity (and even enhanced due to an excess of substrate) and the glial elements of the brain eventually normalize the ionic homeostasis, or the neurons will die one after the other, which can lead to serious post-narcotic disorders until death of the organism. The same effect of persistent post-ischemic accumulation of extracellular K + can explain the massive neuronal death that was delayed (2 days) after 2-hour focal ischemia [28] . Thus, anesthesia can be considered as a particular case of short-term hypoxic exposure. Based on this conclusion, it is possible to imagine the cause of all the narcotic and post-narcotic phenomena observed in electrophysiological indicators under the action of sodium thiopental:
1) The impairment of consciousness is associated with a deep suppression of the energy metabolism of neurons by thiopental, as a result of which the M-cholinergic energy-dependent reaction is blocked ( Figure 5 and Figure 7 , Figure 8) .
2) Since acetylcholine regulates the level of spontaneous activity and the nonspecific component of responses to sensory stimulation, the narcotic effect is associated with a drop in the frequency of neuronal spike activity (Figure 3 and Figure 7) , with the termination of the neuronal activating response to electrocuteneous stimulation (Figure 4 ) and an electromyographic response ( Figure 1 and Figure 4 , Figure 7 ).
3) The initial (hypoxic) effect of thiopental is associated with the restriction of Na + , K + -ATPase activity and the rapid accumulation of K + ions in the extracellu-Journal of Behavioral and Brain Science lar space. As a result, the depth of post-activation hyperpolarization decreases
and epileptiform activity appears on the EEG (Figure 1 and Figure 2 ) because of prolongation of any activating phase. At the same time, due to the concentration limitation of K + permeability and growth of membrane resistance, the spontaneous activity of neurons increases (Figure 3) , resulting from more efficient conduction of excitation from dendrites.
4) The result is the development of hyperactivity in the nervous system and the emergence of powerful generalized spontaneous movement (Figure 2 ). This unmotivated hyperactivity has a passive origin-it is not associated with the work of the adaptive mechanism of the brain, but only with an increase in the external concentration of K + ions, which appears in accordance with the concentration gradient.
5) A further increase in the extracellular content of K + ions occurs already with the normalization of the activity of Na + , K + -ATPase in the postnarcotic period and develops due to the potential-dependent nature of the K + channels and small depolarization, which originated during the hypoxic period of thiopental action. The spontaneous impulses of neurons increase again, followed by a decrease in the amplitude of the spikes ( Figure 8 , Table 1 ), and a large number of episodes of epileptiform activity appear an hour after the termination of the thiopental ( Figure 10 ).
6) The post-hypoxic period associated with impaired ionic homeostasis of neurons can last for a long time (hours and even days or more), as evidenced by the persistent shift of the EEG spectra to the high-frequency region ( Figure 9 ).
Conclusion
Our study has shown that the action of sodium thiopental is associated with the impairment of the energy metabolism of neurons; therefore it causes a pathological effect on the nervous system. During the development of thiopental action the hypoxic state of the brain tissue is followed by the narcotic one. Such a transition is related to a high rate of M-cholinergic reaction in warm-blooded animals and high dependence of this reaction on the energy supply. The consequence of the pathological effect of thiopental is a development of a post-narcotic condition-a long-lasting loss of the ion homeostasis of nerve cells.
